In the letter by Stadnik and Flambaum [Phys. Rev. Lett. 113, 151301 (2014)] it is claimed that topological defects passing through pulsars could be responsible for the observed pulsar glitches. Here, we show that, independently of the detailed network dynamics and defect dimensionality, such proposal is faced with serious difficulties.
In [1] , the authors claimed that the pulsar glitch phenomenon [2] [3] [4] might be caused by the passage of topological defects through pulsars. When a defect encounters a pulsar, its interaction with the neutrons may induce an increase of the neutron mass, and a release of a substantial fraction of the (local) defect kinetic energy. It has been argued in [1] that this energy-momentum transfer might result in sudden changes in pulsar rotational periods, and thus explain the observed pulsar glitches. Here, we show that the maximum relative frequency change that could be induced by a defect in one glitch event is more than 15 orders of magnitude smaller than the typical observed values. We also argue that, if the neutron mass is lowered by the defect, then the defect would become attached to the pulsar.
Let us start by treating the case in which neutron mass is increased by the defect passage and by considering a topological defect network with a local average density ρ = χρ c = 3χH 2 /(8πG).Here, ρ c is the critical density, H is the Hubble parameter, G is the gravitational constant, χ > 0, and all quantities are evaluated at the present time. This density may be used to define the characteristic lengthscale L of the network, given by ρ = σ p L p−3 , where σ p is the defect mass per unit p-dimensional area, and p is the defect dimensionality [5, 6] -p = 0, 1 and 2 for monopoles, strings and domain walls, respectively. When an encounter occurs, if the radius of the pulsar is R ≪ L, only a small defect portion of area ∼ R p may pass through the pulsar. The characteristic timescale T between successive encounters of a defect with a given pulsar is thus the average time the pulsar would take to sweep a volume that contains on average a defect portion of p-dimensional area ∼ R p . T may, then, be estimated by requiring the average defect mass contained in the volume swept by the pulsar (ρR 2 vT ) to be approximately equal to the total mass inside a p-dimensional defect portion of area R p : ρvT = σ p R p−2 . The maximum amount of energy available to be transferred from the defect to the pulsar may be estimated as the total kinetic energy inside a portion of the defect of area r p , where r = Rc/v and c is the speed of light in vacuum:
The typical timescale between successive glitch events is T ∼ 1 − 10 yr, and therefore we shall consider the most conservative scenario T ∼ 10 yr. Taking M pulsar ∼ M ⊙ ∼ 10 30 kg for the pulsar mass, and assuming R ∼ 10 km, v ∼ 10 −3 c and χ = 1 one obtains a fractional mass variation δM /M ∼ < E max /(M pulsar c 2 ) ∼ 10 3p−40 , which is, even in the case of domain walls (p = 2), significantly smaller than the range δM/M ∼ δω/ω ∼ 10 −11 − 10 −5 associated with pulsar glitches. Relaxing the above assumptions by assuming that the defects are semi-relativistic and taking a value of χ as large as 10 5 -which would (unrealistically) elevate the defect energy density within the galaxy to the same level as that of the dark matter -, one obtains δM /M ∼ < E max /(M pulsar c 2 ) ∼ < 10 −26 , for all p. This is more than 15 orders of magnitude smaller than the typical energies associated to the observed glitches in the rotation of pulsars. Therefore, the defect does not have enough kinetic energy to overcome the repulsive potential barrier and enter the pulsar, unless the coupling between the defect and the neutrons is extremely weak.
On the other hand, if the neutron mass is lowered by the defect, the energy would initially flow from the pulsar into the defect. This implies that -unless the coupling between the defect and neutrons is negligible -the portion of the defect that enters the pulsar becomes highly relativistic. However, this local energy-momentum boost is expected to be dissipated very effectively, in particular due to the extremely fast energy-momentum flow towards the rest of the defect. As a consequence, the defect may not have enough kinetic energy to overcome the potential barrier and exit the pulsar, and could become attached to it. In this case, a rapid passage of the defect through the pulsar -one of the necessary conditions for it to trigger a pulsar glitch -would not occur.
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